MATERIALS AND METHODS
Materials and Solutions. Unfertilized eggs of the sea urchin Hemicentrotus pulcherrimus were obtained as described elsewhere (11). Solution A contained 20 mM potassium phosphate buffer (pH 7.9), 5 mM 2-mercaptoethanol and 5 mM EDTA. Solution B contained 20 mM Tris-maleate buffer (pH 8.0), 2 mM 2-mercaptoethanol and 2 mM EDTA.
Preparation of the ER-DNA polymerase complex from sea urchin eggs. DNA polymerase a combined with the ER was isolated as described elsewhere (11) 
RESULTS

AND DISCUSSION
When the ER-DNA polymerase complex was analyzed by 10-60 % sucrose gradient centrifugation for 5 h (Fig. 1) , two equilibrated peaks of DNA polymerase a activity were found at the positions of 45 % sucrose (corresponding to 1.19 g/cm3) and 35 % sucrose (corresponding to 1.15 g/cm3) without added NaCl. These were designated forms I and II (Fig. 1A) . These buoyant densities coincide with the values reported for ribosome-deprived ER (11), evidence that forms I and II correspond to the ER-associated DNA polymerase a. In the presence of 0.1 M NaCl, DNA polymerase a activity was recovered at the position of 33 % sucrose (designated form III) as a major peak and at the position of 20-28 % sucrose (designated form IV) as heterogenous peaks (Fig. 1B) . In the presence of 0.12 M NaCl (Fig. 1C) and 0.24 M NaCl (Fig. 1D) , activity was recovered at the position of form IV and at 15-20 % sucrose (designated form V). After 12 h of centrifugation, forms I and II were equilibrated at the positions given above, whereas forms III to V continued to sediment without equilibration (not shown). These results show that forms III to V correspond to the ER-free form of DNA polymerase a.
The ER-DNA polymerase complex contains a small amount (about one-tenth the amount of DNA polymerase a) of DNA polymerase p (11). When it was analyzed by the same type of centrifugation (Fig. 1) 1.0 M NaCl, by which it was dissociated into form V then NaCl removed by dialysis, yielding a final concentration of 0.075 M, form III was partially re-formed (Fig. 2D) . The a-activity recovered constituted about 50 % that of the original complex. When all the NaCl was removed, the complex re-formed and its activity was about 100 that of the original complex (not shown). These results indinate that form III is an aggregate of form V and other components present in the complex. This aggregation seems to be reversible and changes in specific activity to take place. From these results taken together, I concluded that form III may be a high molecular weight form of the 6-8 S DNA polymerase a.
Form III has a molecular size of about 23 S ( Fig. 2A) , which is equivalent to about 600-700 kDa, based on the assumption that form III is a globular protein. Recently, Holler et al. reported that the DNA polymerase a of higher organisms generally migrates to positions corresponding to 400-900 kDa, and is centered about 600 kDa, on nondenaturing polyacrylamide gel electrophoresis (2). This and my results for form III suggest that the high molecular weight form of DNA polymerase a, 600-700 kDa, is common for in vivo DNA polymerase a, but the relation of form III to the other DNA replication apparatuses reported so far is not known (4, 7, 9).
